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Mechanisms for associating metadata With network 
resources, and for locating and communicating With the 
network resources are disclosed. OWners of netWork 

resources de?ne metadata that describes each netWork 
resource. The metadata includes a telephone number related 
to the netWork resource, its location, its language, its region 
or intended audience, and other descriptive information. The 
oWners register the metadata in a registry. To locate a 
selected netWork resource, a client provides the telephone 
number to a resolver process. The resolver process provides 
to the client the netWork resource location corresponding to 
the telephone number. Accordingly, netWork resources can 
be located and communications With the resource can pro 
ceed merely by providing the telephone number associated 
With the netWork resource. 
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NAVIGATING NETWORK COMMUNICATIONS 
RESOURCES BASED ON TELEPHONE-NUMBER 

METADATA 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to data 
processing. More particularly, the present invention relates 
to a system, and method for facilitating information 
exchange and communications With various communica 
tions devices using a telephone number. 

BACKGROUND 

[0002] US. Pat. No. 6,151,624 (hereinafter, “the ’624 
patent”) of Teare et al., Which is hereby incorporated herein 
by reference in its entirety, and Which is considered by 
applicant to be the closest knoWn art to the presently claimed 
invention, describes a system and method that facilitates the 
search and retrieval of netWork resources, such as a Web 
page, by utiliZing a natural language name. In the case of a 
Web page, the system and method of the ’624 patent 
associates a natural language name With a Uniform Resource 
Locator (“URL”) in a metadata ?le Which also contains 
additional descriptive information about the Web page. 
Upon entry and submission of a natural language name in a 
Web broWser’s data entry ?eld, the system and method 
consults an indexed database containing metadata informa 
tion in order to ?nd the corresponding URL associated With 
the given natural language name. The system and method of 
the ’624 patent thereafter send the corresponding Web page, 
identi?ed by the associated URL, to the user. In this manner, 
the user is freed from the constraint of being required to 
knoW the complete URL of a desired Web page before being 
able to access the Web page. 

[0003] There are, hoWever, several draWbacks and limita 
tions associated With the system and method described in the 
’624 patent. As the ’624 patent itself acknowledges, a 
natural language name is not unique and any particular 
natural language name provided by a user may result in more 
than one Web page from Which the user must select. Accord 
ingly, the ’624 patent provides additional data and netWork 
processing for resolving such con?icts. 

[0004] Moreover, a natural language name may be pro 
tected by trademark or domain name registration and, 
accordingly, may be off-limits to a Web site administrator 
desirous of associating his Web site With a particularly 
appropriate, but legally protected, natural language name. 

[0005] Moreover, the ’624 patent does not address com 
munications With other communication facilitating 
resources and methods, e.g., email, voice mail and PDA 
devices. 

[0006] What is desired, therefore, and has heretofore not 
been available, is a system and method Which alloWs a user 
to utiliZe unique descriptive information to identify, retrieve 
and interact With Web sites or other netWork-based resources 
using information that is unique and knoWn. 

SUMMARY OF THE INVENTION 

[0007] The foregoing needs, and other needs and objects, 
are ful?lled by the present invention, Which comprises, in 
one aspect, a method of locating and communicating With 
netWorked resources using a telephone number, and a loca 
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tion identi?er, comprising the steps of storing a ?rst tele 
phone number of the resource in association With the loca 
tion identi?er of the resource; receiving a request to locate 
the resource containing the ?rst telephone number; retriev 
ing the location identi?er associated With the ?rst telephone 
number; and communicating With the resource using the 
location identi?er. 

[0008] One feature of this aspect involves storing at least 
a second telephone number for the resource, in association 
With the location identi?er; receiving requests to locate the 
resource based on the ?rst or second telephone number; 
retrieving the location identi?er associated With the ?rst or 
second telephone number; and communicating With the 
resource using the location identi?er. Another feature 
involves the steps of storing the ?rst and second telephone 
numbers in association With the location identi?er, and in a 
number ?le in a storage device associated With the resource. 

[0009] Yet another feature involves the steps of retrieving 
a number ?le including a telephone number and an associ 
ated resource; parsing the number ?le; building an indeX 
entry based on the values parsed from the number ?le; and 
storing the indeX entry in an indeX that is stored apart from 
the storage device. Still another feature is the steps of 
sending the number ?le over the netWork to a client asso 
ciated With the resource; and storing the number ?le in a 
server storage device of a server associated With the client. 
Another feature involves periodically polling the number ?le 
on the server associated With the client; testing Whether one 
of the telephone numbers stored in the number ?le matches 
a third telephone number stored in a database indeXed by the 
indeX; and updating the database When changes are detected 
in the number ?le. Yet another feature is the step of syn 
chroniZing the indeX to the database. 

[0010] According to another feature, the method includes 
the steps of receiving a client identi?er of a client associated 
With the resource; generating a set of metadata that describes 
the resource, the location identi?er, and the client identi?er; 
and storing the set of metadata in a persistent storage device 
associated With the client. Another feature is assigning a 
randomly generated name to the set of metadata. Yet another 
feature is instructing the client to store the metadata in a 
particular authoriZed location in the persistent storage 
device. Another feature is registering the set of metadata and 
the randomly generated name in a database. 

[0011] The foregoing is merely a brief summary of various 
aspects of the invention. The invention encompasses many 
other aspects, as set forth in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present invention is illustrated by Way of 
eXample, and not by Way of limitation, in the ?gures of the 
accompanying draWings and in Which like reference numer 
als refer to similar elements and in Which: 

[0013] 
[0014] FIG. 1B is a block diagram of one embodiment of 
a system for navigating netWork resources based on meta 
data. 

FIG. 1A is a diagram of a number ?le. 

[0015] FIG. 2A is a How diagram of a method of a 
registration service in the system of FIG. 1B. 
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[0016] FIG. 2B is a How diagram of a method of activat 
ing a number ?le in the system of FIG. 1B. 

[0017] FIG. 3 is a How diagram of a method of operating 
a crawler in the system of FIG. 1B. 

[0018] FIG. 4 is a block diagram of an index builder 
service of the system of FIG. 1B. 

[0019] FIG. 5 is a How diagram of a method of operating 
a resolver service in the system of FIG. 1B. 

[0020] FIG. 6 is a How diagram of a method of operating 
a number ?nding service in the system of FIG. 1B. 

[0021] FIG. 7A is a diagram of an exemplary statistics 
report page generated by the system of FIG. 1B. 

[0022] FIG. 7B is a diagram of another exemplary statis 
tics report page generated by the system of FIG. 1B. 

[0023] FIG. 8 is a block diagram of a computer system 
that can be used to implement the present invention. 

[0024] FIG. 9 is a simpli?ed block diagram of a resolution 
and navigating system. 

DETAILED DESCRIPTION OF AN 
EMBODIMENT OF THE INVENTION 

[0025] A mechanism for associating netWork resources 
With a telephone number and locating and communicating 
With netWork resources using the associated telephone num 
ber is described. In the folloWing description, for the pur 
poses of explanation, numerous speci?c details are set forth 
in order to provide a thorough understanding of the present 
invention. It Will be apparent, hoWever, to one skilled in the 
art that the present invention may be practiced Without these 
speci?c details. In other instances, Well-knoWn structures 
and devices are shoWn in block diagram form or otherWise 
explained in a manner that avoids unnecessarily obscuring 
the present invention. 

[0026] Number File Format 

[0027] In one embodiment of the present invention, meta 
data is associated With netWork resources such as a Web 
page, netWorked computers, Web-enabled appliances or 
Wireless or other communications devices. Generally, meta 
data is data that describes other data. The metadata de?ned 
herein provides information that describes a Web page or 
other netWorked communication resource in a manner analo 
gous to the manner by Which a catalog card describes a book 
in a library. For example, the metadata includes information 
that provides a telephone number associated With the Web 
page or other netWorked resource, a description of the 
resource, a language designation of the resource, a geo 
graphical location associated With the netWorked resource 
and other information pertinent to the resource. Continuing 
With the example of a Web page, the metadata is de?ned by 
an administrator of the server that stores the Web pages that 
are described in the metadata, and a copy of the metadata is 
stored in association With that server so that the metadata is 
accessible using the Web. Using a Librarian, the copy of the 
metadata is registered With a database that is coupled to an 
index. In this manner, a Web site may be identi?ed by typing 
a knoWn telephone number (stored With associated informa 
tion in a metadata) into a Web broWser. Thereafter, the 
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information in the metadata is used to resolve the telephone 
number into the Web site associated With the telephone 
number in the metadata. 

[0028] As stated, the metadata may associate other com 
munications resources, in addition to Web pages, With a 
telephone number. For example, the metadata may associate 
a telephone number With a user’s instant messaging facility, 
Wireless telephone number (When the telephone number 
upon Which the metadata is based is a landline phone) or 
even a user’s internet video conferencing facility. In this 
manner, a telephone number and associated metadata can be 
utiliZed to locate a myriad of communication facilities 
associated With a telephone number in addition to a Web 
page. 

[0029] While the folloWing description of various embodi 
ments of the present invention deals primarily With the 
resolution of Web page resources using telephone numbers, 
it is understood that one skilled in the art Would be able to 
easily modify the teachings herein to accomplish resolution 
of other communication resources using a telephone number 
as described beloW. 

[0030] Preferably, the metadata is prepared and initially 
stored in the form of a Number File 64 Which is a text ?le 
de?ned by the Extensible Markup Language (XML) gram 
mar. XML is a language de?nition promoted by Microsoft® 
Corporation and Netscape® Communications Corporation. 
Further information about XML is provided in “XML: 
Principles, Tools, and Techniques,” The World Wide Web 
Journal, vol. 2, no. 4 (Fall 1997) (Sebastopol, Calif.: 
O’Reilly & Assoc., Inc.). 
[0031] Preferably, the text in the Number File 64 is 
compatible With the Resource De?nition Format (“RDF”) 
format and CC/PP (Composite Capabilities/Preference Pro 
?les) RDF-based frameWork for the management of device 
pro?le information, as Well as With other XML initiatives 
related to Web-enabled and Wireless appliances’ metadata 
description. RDF is a syntax of XML designed by the World 
Wide Web Consortium for expressing semantics. The text 
?le for the metadata described herein is also called an MLS 
?le. An example of an MLS ?le is set forth in FIG. 1A. 

[0032] The MLS ?le 900 is de?ned according to a gram 
mar in Which information elements are surrounded by 
complementary tags. For example, “<resource>” and “</re 
source>” are complementary tags. The MLS ?le 900 has tWo 
general parts, namely a schema section 902, and a data 
section 904. The schema section 902 and the data section 
904 are enclosed Within complementary tags (“<xml>, 
</xml>”) that indicate that the MLS ?le 900 is in the XML 
grammar. 

[0033] The schema section 902 is delineated by the 
<schema> and </schema> tags. The schema section identi 
?es the schema that is used to organiZe data in the data 
section. In the example of FIG. 1A, an “href” anchor code 
in the schema section refers to a ?le, “MLS-schema”, 
located on a Web server, that contains the schema de?nition. 
The schema is assigned the name “MLS. ” Tags in the MLS 
?le 900 that are part of the MLSschema have a pre?x of 
“MLS”. Based on this pre?x, the XML parser that reads the 
MLS?le 900 can identify tags that are part of the MLS 
schema. 

[0034] The data section 904 is delineated by the <xml 
:data> and </xml:data> tags. The data section contains one 
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or more MLS entries 905. Each MLS entry 905 is delineated 
by the tags <assertions> and </assertions>. Conceptually, 
each MLS entry 905 is a set of assertions about a network 
resource that is identi?ed Within the <assertions> tag. In the 
example of FIG. 1A, one MLS entry 905 makes assertions 
about the netWork resource home.acme.com, Which for 
exemplary purposes is the home page of a ?ctional company, 
Acme Corporation. Of course, in accordance With the 
present invention, the <assertions> tag may make assertions 
about resources other than Web pages. For example, the 
<assertions> tag may de?ne a user’s instant messaging 
“buddy” name. 

[0035] In a further embodiment of the present invention, 
more than one type of resource may be associated With a 
telephone number and the various resources made available 
based on the availability of a particular resource. For 
example, a landline telephone number of a user may be 
associated With that user’s instant messaging “buddy” name, 
SMS identi?er, and online video conferencing facility, e.g., 
Microsoft NetMeetinglIl. The number ?le de?ning these 
various resources lists the resources in a hierarchical order, 
e.g., instant messaging, then video conferencing, then SMS 
messaging and is preferably constantly updated as to the 
on-line availability of each of the resources in accordance 
With knoWn methods. Thus, When an attempt is made to 
contact the user by using the landline telephone number, the 
resource to be utiliZed to facilitate contact is determined 
based on the de?ned hierarchy and the on-line availability of 
the particular resource sat that instances. Continuing With 
the above example, communication Will be made via instant 
messaging unless the user is not “on-line” With his instant 
messenger at Which point communications Will be attempted 
via video conferencing. If the user is not on-line via video 
conferencing, communications Will be made via SMS. Other 
communications facilities may also be offered, e.g., a voice 
or video message may be stored for delivery to the user. 

[0036] The metadata ?le of the present invention provides 
a uniform addressing scheme based upon a telephone num 
ber. The metadata ?le in combination With the uniform 
addressing scheme alloWs communications betWeen and 
among different types of devices operating on disparate 
netWorks. As another example, the metatdata ?le of the 
present example can be used to facilitate addressing betWeen 
an internet-based video conferencing system and a mobile 
telephone With videoconferencing capabilities, e.g., a 
3G-based mobile phone With video capabilities. In this 
context, a connection may be initiated by the internet-based 
videoconferencing user by typing the telephone number into 
the address bar Which is resolved by the metadata ?le into 
the videophone resource. 

[0037] The RDF language provides a general mechanism 
for describing many types of resources. RDF does not 
inherently provide facilities for describing Web pages. 
Accordingly, a Number File 64 is expressed in an RDF 
vocabulary that is speci?c to Web pages that expresses the 
main attributes of a Web page. The attributes include a 
telephone number associated With the Web page, and pref 
erably also includes a location identi?er or URL, a descrip 
tion, a language attribute, a region attribute, and a listings 
attribute. Of course, one skilled in the art Will appreciate that 
other attributes may be utiliZed for non-Web page resources 
as appropriate. 
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[0038] Each MLS entry 905 has a set of metadata 906. In 
the example of FIG. IA, the metadata 906 contains a value 
that identi?es the telephone number associated With the 
resource. The real telephone number value, “212-555-1234” 
is betWeen the <telnumber> and <telnumber> tags. The 
metadata 906 also includes a description value, a language 
identi?er value, and a region identi?er value. A pair of tags 
delineates each value. For example, in FIG. 1A, the descrip 
tion value is “Home Page of Acme Corporation,” the lan 
guage value is “English,” and the region value is “Global. ” 
The description value provides a description of the netWork 
resource that is associated With the real telephone number 
Which, in the present example, may be the main corporate 
telephone number for Acme Corporation. In accordance 
With the present invention, the telephone number may 
include an area code or a country code, and may include 
numeric, alphanumeric or mixed pre?xes or extensions, e. g., 
1-800-USA-RAIL, or any other type of symbol commonly 
used With telephone numbers. 

[0039] When multiple resources are de?ned in one MLS 
?le, it is preferred that for security reasons, each netWork 
address declared for a resource must be related to the 
shortest netWork address that is declared in the MLS ?le for 
any resource. In the preferred embodiment, each netWork 
address must be logically subordinate to or descended from 
the netWork address in the MLS ?le that is shortest in 
characters. For example, in the excerpt provided in FIG. 1A 
relating to Web pages, all subsequent resource declarations 
Would be required to identify netWork addresses that specify 
?les located Within the directory tree for Which WWW.me 
dialingua.com is the root node. This relationship is checked 
by the Registration Service 22 When the MLS ?le is initially 
created. 

[0040] Of course, as described above, a non-Web page 
resource, e.g., an email address or a “buddy” identi?er from 
an instant messaging buddy list, may be the resource de?ned 
in the MLS ?le. 

[0041] Another key advantage of this mechanism is that it 
can be used to provide access to netWork resources using 
multiple telephone numbers. One or more Number Files 64 
are established. The Number Files 64 store a plurality of 
entries. Each of the entries stores a telephone number 
associated With a certain one or more netWork resources in 

association With the <telnumber> ?eld. HoWever, each of the 
entries references the same netWork resource in association 
With the <resource> tag. 

[0042] For example, one or more Number Files 64 have 
entries that respectively store a telephone number for Acme 
Corporation such as the main number for the legal, market 
ing, engineering and sales departments. Each entry identi?es 
the same netWork resource. Accordingly, the entries estab 
lish a plurality of telephone numbers, all of Which point to, 
or resolve to, the same netWork address. When a third party 
Wishes to access the referenced netWork resource, the third 
party uses Whatever telephone number of the netWork 
resource that is knoWn to the third party. The Resolver Will 
resolve the telephone number, regardless of Which telephone 
number is entered, to the same netWork address. Accord 
ingly, a user can locate and access netWork resources using 
any one of a plurality of knoWn telephone numbers. 

[0043] In an alternative embodiment, the attributes also 
include a listings attribute set off by the tag <MLS:listings>. 
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A listings attribute is one or more keywords or other values 
that describe other properties of a resource. For example, 
each resource has a subject property that identi?es the 
general nature of the product, service, or organization that is 
associated With the resource. This enables the database to be 
organiZed like a “yelloW pages” directory. As an eXample, 
Acme Corporation includes in its NumberFile 64 the line 
<MLS:listings> Anvils, Rockets, Slingshots to indicate that 
it is a manufacturer of anvils, rockets, and slingshots. 

[0044] In an alternative embodiment, the resources 
described in the Number File 64 are persons rather than Web 
pages. A resource of type “person” has metadata including 
a mailing address, email address, and other personal infor 
mation. In this embodiment, the system can be used as a 
person locator service rather than for navigating to Web 
pages or other netWork resources. 

[0045] As an eXample, a resource of a person locator 
service may include links to Web pages Whereby a user may 
send email to the resource oWner. Additionally or in the 
alternate, the resource may provide links that include 
options to send an SMS message, page or other messaging 
communication to the resource oWner. Moreover, ftp or 
other links to data associated With the resource oWner may 
be provided at the Web pages. In this manner, the telephone 
number in the <telnumber>?eld of Number File 64 acts as 
a “Personal Internet Address” (PIA), i.e., a unifying personal 
identi?er that can be utiliZed by others to contact, send 
and/or gain information about the resource in a variety of 
Ways, e. g., direct dial, e-mail, ftp doWnloading or uploading, 
messaging, chatting, sending or scheduling a task or meeting 
request, leaving voice mail or a video message or checking 
the on-line status of the PIA oWner. The usefulness of the 
telephone number associated With the person locator service 
is augmented Where the telephone number is both a landline 
and a mobile telephone number, e.g., as in “one call” 
services offered by various TELCO and Wireless providers 
that automatically ring a prede?ned mobile telephone When 
there is no ansWer at the landline telephone. 

[0046] In instances Where the resource provides means for 
sending messages, the sender’s identi?cation may be cap 
tured from the user’s computer and operating system set 
tings. For eXample, When sending an email, the present 
system may capture the sender’s identity by referencing the 
WindoW operating system’s ID setting as de?ned in the 
Start/Settings/Control Panel/Users/Properties setting. In this 
manner, the resource to Which the message is sent Will have 
an identi?cation of the sender Whereby the resource may 
respond to the message. 

[0047] In accordance With various embodiments of the 
present invention, the resources described in the Number 
File 64 are Wireless devices , Web enabled appliances or 
other communication facilities other than Web pages or 
persons. For eXample, a resource of type “device” has 
metadata de?ning the device, e.g., screen siZe, available 
memory, type of communication available, mailing address 
associated With the device, email address, a request for 
resource reneWal,e.g., to attend to paper re?ll When a 
netWorked printer (the resource) is detected to have run out 
of paper, and other information. In this embodiment, the 
system can be used as a device locator, resource availability 
and status service rather than for navigating to Web pages or 
other netWork resources. 

Apr. 24, 2003 

[0048] In other alternative embodiments, the Number File 
64 may store other or additional attributes. For eXample, 
other attributes include OrganiZation, Subject, Abstract, 
Type, Audience. The Organization attribute the OrganiZation 
attribute the Number File 64 information that may identify 
an organiZation or company that oWns or is associated With 
the netWork resource, for eXample, “Federated Stores Incor 
porated.” In the Subject attribute, the Number File 64 stores 
information that describes the subject matter of the netWork 
resource, for eXample, “dogs.” In the Abstract attribute, the 
Number File 64 stores information containing an abstract of 
the netWork resource. In the Type attribute the Number File 
64 stores information describing a type of the netWork 
resource, for eXample, “RealAudio ?le”. In the Audience 
attribute, the Number File 64 stores information describing 
the intended audience of the netWork resource, for eXample, 
“Women age 19-34”. 

[0049] De?ning metadata for a netWork resource, associ 
ating the metadata With a netWork resource, and storing a 
copy of the metadata on a server that contains the netWork 
resource in this manner offers signi?cant advantages. For 
eXample, maintenance of the metadata is convenient. Since 
a copy of the metadata is stored locally on the server that 
contains the netWork resource, the metadata can be updated 
at any time Without contacting a central service. As 
described further herein, a metadata craWler mechanism 
periodically visits the server to monitor changes in the 
metadata. If a Number File 64 has changed, after validation, 
the changes are automatically propagated to the database 
and the indeX. 

[0050] In addition, in combination, the Number Files 64 
operate as a distributed database of metadata. Maintaining a 
distributed database enhances scalability, because modify 
ing the metadata is not dependent upon the availability of a 
single centraliZed database. Further, by storing the metadata 
?les in association With the server of a device on Which the 
netWork resources are located, data integrity is improved. 
Only a user having authoriZation to store ?les on a server can 
create metadata mappings that reference netWork resources 
on that server. 

[0051] Of course, one skilled in the art Will appreciate that 
the metadata may, alternately or in addition, be stored at a 
central database. The central database may be periodically 
updated by the various respective netWork servers that 
contain the resource or information about the resources, or 
may be manually updated by a central administrator. 

[0052] Yet another advantage is multi-lingual compatibil 
ity. The XML language supports the UNICODE character 
encoding standard. As a result, attributes stored in a Number 
File 64 can be expressed in any human language. 

[0053] Telephone Number System 
[0054] Using the metadata stored in Number Files 64, in 
combination With a netWork resource locating system, 
attributes of a netWork resource can be used to locate and 
communicate With the netWork resource. For eXample, as 
described above, the telephone number attribute of a Num 
ber File 64 can be used to locate a Web page. FIG. 1B is a 
block diagram of an embodiment of a netWork resource 
locating system comprising a Registry 10, a Librarian 20, an 
IndeX 30, and a Resolver 40. One skilled in the art Will 
appreciate that variations in the presently described netWork 
resource locating system may be realiZed for resources other 
that Web pages. 
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[0055] It is understood that as used above and hereinafter, 
the term “network address” refers generally to an unam 
biguous identi?er of the location of a netWork resource, one 
example of a netWork address being a URL. 

[0056] The Registry 10 includes a database 12 in the form 
of a commercial database system, such as the SQL Server, 
or a proprietary database. The Registry 10 provides a 
centraliZed storage point for mappings of telephone numbers 
to netWork addresses or URLs, as Well as descriptive infor 
mation associated With the telephone numbers. By de?ni 
tion, each telephone number is unique across the Internet or 
any other communications netWork and, therefore, is unique 
Within the Registry 10. The Registry 10 operates as a 
centraliZed, highly robust, and scalable persistent storage 
area for all metadata. The Registry 10 also stores statistics 
related to the usage of the metadata in the context of various 
services that are built on top of the Registry, such as the GO 
navigation system described herein. 

[0057] Telephone numbers, netWork addresses, and the 
descriptive information are loaded into the Registry 10 by 
the Librarian 20. In the preferred embodiment, the Librarian 
20 and the Index 30 communicate With the database 12 using 
an ODBC interface. In the preferred embodiment, the data 
base 12 has a capacity on the order of several hundred 
million entries. The Registry 10 and database 12 help ensure 
a consistent structure and vocabulary across Web sites or 
other utiliZed resources. 

[0058] The Librarian 20 has a Registration Service 22 and 
a CraWler 24, each of Which is coupled to the database 12 
and to a netWork such as the Internet 50 or other commu 
nication netWorks. The Registration Service 22 receives neW 
mappings of telephone numbers to netWork addresses, and 
descriptive information, and loads them into or “registers” 
them With the Registry 10. The Registration Service 22 
receives the mappings from a client 70 over the Internet 50. 
The CraWler 24 traverses or craWls the Internet 50, periodi 
cally connecting to registered Web servers that are con 
nected to the Internet, to locate changes to the mappings 
stored in or in association With the Web servers. 

[0059] The telephone number system interacts With one or 
more Web servers or other resources that are connected to 

the Internet 50. As an example, one Web server 60 is shoWn 
in FIG. 1B, but any number of Web servers can be used in 
connection With this embodiment. A local database 62 is 
coupled to the Web Server 60 so that the Web Server can 
retrieve values from the local database for use in Web 
applications running on the Web Server. 

[0060] ANumber File 64 is also stored in association With 
the Web Server 60 such that the Web Server can retrieve the 
Number File and forWard its contents to the Internet 50 in 
response to a request. In the preferred embodiment, the 
Number File 64 stores one or more telephone number 
entries. Each telephone number entry contains a telephone 
number of a resource in the Web Server 60, a description of 
the resource, a netWork address, or other identi?er of the 
location of the resource, and other information about the 
resource such as its language and intended geographic 
region of use. Preferably, the Number File 64 also stores an 
identi?er of a grammar that is used to format the other 
information in the Number File. In this Way, the information 
in the Number File is self-describing and language-indepen 
dent. 
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[0061] As indicated by path 29, the CraWler 24 can contact 
the Web Server 60 and retrieve values stored in the Number 
File 64 using a connection through the Internet 50. As 
indicated by path 28, the CraWler 24 can notify the Index 30 
that the Index Files 34 need to be updated to re?ect a change 
in the information stored in the Number File 64. 

[0062] The Index 30 is coupled to the Registry 10. The 
Index 30 comprises an Index Builder 32 and one or more 
Index Files 34 that contain an index of all telephone num 
bers, telephone number entries, and resources knoWn to the 
system. For example, the Index Files 34 has index entries for 
values stored in the Number File 64. The Index Files 34 are 
constructed, managed, and updated by the Index Builder 32. 

[0063] Generally, in the preferred embodiment, the Index 
Files 34 are more compact than the indexes maintained by 
conventional search engines, because the amount of infor 
mation represented in all the Number Files 64 is far less than 
the total content of all netWork resources available on the 
Web. Such compactness is a distinct advantage, providing 
greater scalability and responsiveness than conventional 
search engines. In addition, the compact siZe of the Index 
Files 34 alloWs the Index 30 to be replicated in multiple 
different geographic locations. 

[0064] The Resolver 40 comprises one or more resolver 
processes R1, R2, Rn, each of Which is coupled respectively 
to a Service 42, 44, 46. Each resolver process R1, R2, Rn 
communicates With its respective Service 42, 44, 46 to 
receive requests containing a telephone number, convert or 
resolve the telephone number into a network address asso 
ciated With the telephone number, and forWard the netWork 
address and other information associated With the telephone 
number to the requesting Service. 

[0065] Aclient 70 is coupled to the Internet 50. The client 
is a computer, server, Web enabled appliance or Wireless 
device or netWork in Which a Web broWser 74 runs under 
control of an operating system 72. An example of the Web 
broWser 74 is Netscape Communicator.RTM., and an 
example of the operating system 72 is Microsoft WindoWs 
95.RTM.. The services of the telephone number system are 
accessible to the client 70 over the Internet 50 using the 
broWser 74 according to standard telecommunication or 
Internet and Web protocols. 

[0066] For example, under control of the broWser 74 and 
the operating system 72, the client 70 can establish an HTTP 
connection through the Internet 50 to the Registration Ser 
vice 22. The broWser 74 retrieves pages or forms from the 
Registration Service 22 that are prepared in the HTML 
language. The broWser 74 displays the pages or forms. A 
user of the client 70 reads the pages, or enters information 
in a form and sends the ?lled-in form back to the Registra 
tion Service 22. In this Way, the client 70 and the Registra 
tion Service 22 carry out a dialog by Which a user of the 
client 70 can perform functions offered by the system. 

[0067] Preferably, the Registration Service 22, CraWler 
24, Index Builder 32, and Resolver 40 are one or more 
computer programs having the functions and procedures 
described herein. In one embodiment, each of the Registra 
tion Service 22, CraWler 24, Index Builder 32, and Resolver 
40 is an independent process, and one or more instance of 
each such process can be active and executing at a given 
time. In the preferred embodiment, the computer programs 
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are constructed using an object-oriented programming lan 
guage and related tools, such as the Java.. language. 

[0068] The Registration Service 22, Crawler 24, Index 
Builder 32, and Resolver 40 preferably execute on one or 
more server computers that can rapidly access, manage, and 
update the database 12 and index ?les 34. The foregoing 
elements can be distributed or segregated. For example, it is 
contemplated that the Resolver 40 and its processes R1, R2, 
Rn execute on one server computer, and the Registration 
Service 22, Crawler 24, and Index Builder 32 operate on the 
same computer or on a set of computers separate from the 
server that hosts the Resolver 40. In this con?guration, the 
Resolver 40 can rapidly receive and respond to client 
requests for access to network resources that are indexed in 
the Index Files 34, without affecting or interfering with the 
other elements and their functions. 

[0069] In one embodiment, the Librarian 20, and other 
functions of the system, are accessed by connecting the 
client 70 to one or more administrative Web pages 80 that 
implement the functions, using an HTTP connection. The 
administrative Web pages 80 are hosted on a Web server and 
are generated by a Web server application that can commu 
nicate with the other elements of the system. The Web server 
application sends a top-level page to the client 70. The 
browser 74 of the client displays the top-level page, which 
presents a menu of options for working with the system. For 
example, preferred menu options are set forth in Table 1. 

TABLE 1 

TOP LEVEL MENU OPTIONS 

MLS FILE 

Create 
Activate 
Modify 
Delete 
STATS & BILLING 

Stats 
Billing 
CUSTOMER 

New Customer 
Modify Pro?le 
Change Contacts 
Logout 

[0070] Each of the top level menu options can be selected 
by moving the cursor generated by the client 70 over the 
name of the desired option, using the client’s pointing 
device, and clicking on the desired option. The functions 
carried out by selecting each menu option are described 
below in the context of the functional module that carries out 
the functions. 

[0071] In the preceding discussion, the elements of the 
system have been described with respect to the Internet 50 
as an interconnecting element. However, the Internet is 
merely one example of an interconnecting element that can 
be used to facilitate communication among the elements of 
the system. Other elements, such as local-area networks, 
wide-area networks, other wired and wireless networks, 
Intranets, and extranets can be used. Also, the protocols that 
de?ne the Internet, such as Transmission Control Protocol 
and Internet Protocol, are not required; other protocols are 
suitable and can be used. 
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[0072] In this con?guration, the system has numerous 
advantages over prior approaches. For example, customer 
Web sites 60 are isolated from the database 12. The Index 
Files 34 are separate from the database 12 and only the Index 
Files are accessed by the Resolver 40. This reduces database 
loading and increases responsiveness, and provides scalabil 
ity. The architecture is well suited to distributed replication 
of the Index Files. 

[0073] Customer Pro?le Functions 

[0074] In one embodiment, the system provides a set of 
customer information management functions that store, 
track, and update information about customers of the sys 
tem. The information managed for each customer is called a 
customer pro?le. The customer pro?les are stored in the 
database 12. 

[0075] When the Customer/New Customer option is 
selected, the system generates one or more Web pages 
containing forms that enable a user to enter a new customer 

pro?le. The form has ?elds for entry of a name, address, 
telephone number, contact person, and payment method. 
The Web pages and forms are communicated to the client 70 
and displayed by the browser. The user of the client 70 enters 
appropriate information into the data entry ?elds and clicks 
on or selects a “SUBMIT” button on the Web page. In 
response, the client 70 returns the ?lled-in form in an HTTP 
transaction to the system. The system extracts the entered 
information from the ?elds and stores the information in a 
table of the database 12. 

[0076] In the preferred embodiment, the Customer/New 
Customer registration process is initiated using a Web page 
generated by the system in the form shown in Table 2: 

TABLE 2 

REGISTRATION HOME PAGE 

Welcome to the Telephone Number System registration site. Before you 
can submit your Telephone Number, you need to provide us with some 
information about you and the organization that you may represent. 
To initiate the registration process, you ?rst need to enter your email 
address as your login name, and select a password. 
You will need to remember this login name and password, as the 
Telephone Number System uses them to grant you access privileges. 
Name 
Password 

[BACK] [NEXT] 

[0077] In Table 2, the designations [BACK] and [NEXT] 
represent function buttons. The user enters the user’s email 
address in the Name ?eld, and a user-selected password in 
the Password ?eld. When the user clicks on the NEXT 
function button, the Name and Password are stored in the 
database 12 in association with one another. 

[0078] Preferably, the system then displays a Web page 
containing a form that enables the system to receive further 
information about the user. The form may have ?elds for 
entering the user’s name, address, city, state, postal code, 
nation, and telephone number, instant messaging or buddy 
list identi?cation, e-mail address, mobile and ?xed line 
service providers, equipment type and model number. The 
user enters the requested information and clicks on a NEXT 
button. Alternately, or in addition, certain of the information 
may be retrieved from information already available at the 
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user’s computer, e.g., preferred language settings or country 
and area code information stored in the user’s Web broWser 
or in the user’s Windows@ operating system. The system 
checks each value to verify that it matches the proper data 
format required for the corresponding ?eld. The values are 
stored in the database 12 in association With the user’s name 
and email address. Collectively, this information is the 
customer pro?le. Once the customer pro?le is established, 
the user can create telephone number entries and store them 
in one or more Number Files 64. 

[0079] Selecting the Customer/Modify Pro?le option 
causes the system to generate a Web page containing a form 
that enables a user to change a previously entered customer 
pro?le. To ensure secure operation, the user’s IP address is 
extracted from the HTTP transaction that the user used to 
request the Customer/Modify Pro?le option. The user is 
permitted to vieW and modify only that pro?le that corre 
sponds to a previously created Number File that is stored on 
a server having the same IP address as the user. Based upon 
the user’s IP address, the system looks up the corresponding 
pro?le in the database 12 and retrieves the contents of the 
pro?le. The contents of the pro?le are displayed in the Web 
page. 

[0080] The user may then move the cursor generated by 
the client 70 to any of the data values displayed in the Web 
page and enter modi?cations to the values. When the user 
selects or clicks on the “SUBMIT” button, the Web page 
containing the ?lled-in values are returned to the system in 
an HTTP transaction. The system updates the database 12 
using the values in the page. 

[0081] Selecting the Customer/Change Contacts option 
enables the user to change the billing contact associated With 
a registered Number File. Selecting the Customer/Logout 
option enables the user to terminate the current session, or 
log in as a different customer. These functions are provided 
using a Web application that receives and loads appropriate 
values into the Registry. 

[0082] Registration Service 

[0083] FIG. 2A is a How diagram of an embodiment of a 
preferred method of operating the Registration Service 22 of 
the Librarian 20. 

[0084] Preferably, the Registration Service 22 has a Web 
page interface by Which one or more clients 70 can access 
functions offered by the Registration Service by selecting 
function buttons of the Web pages to activate the functions. 

[0085] The primary function offered by the Registration 
Service 22 is registration of neW telephone numbers into the 
Registry 10. In one embodiment, the Registration Service 22 
is invoked by selecting the Create option from the top-level 
menu page. As shoWn in block 200, an external user or 
“customer” of the system identi?es himself or herself to the 
system so that information entered later can be associated 
With the customer. This information includes an electronic 
mail address of the customer Whereby messages can be 
directed from the Registration Service 22 to the customer 
over the Internet 50. In this context, the terms “customer” 
and “user” refer to the operator of a computer remotely 
connected to the system, for example, the client 70. 

[0086] As indicated in block 202, the customer then pro 
vides information to the Registration Service 22 that iden 
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ti?es a netWork resource of the Web Server 60, by its 
location, its telephone number, and descriptive information 
about the netWork resource. For example, the customer 
enters the telephone number “212 555 3000” (the main 
number for the company named XYZCorp), the URL http:// 
WWW.xyZcorp.com, and a description about the resource. 
Preferably, this information is entered in ?elds of a Web 
page that is constructed for the purpose of receiving the 
information, in the form shoWn in Table 3: 

TABLE 3 

TELEPHONE NUMBER ENTRY PAGE 

Telephone Number: 212-555-3000 
URL: http://WWW.xyZcorp.com. 
Type: company 
Language: English 
Region: North America 
Description: This is the home page for the Widget manufacturers, 

XYZ Corp. 
[BACK] [NEXT] 

[0087] When the user has entered all the information, to 
continue processing of the Number File 64, the user clicks 
on the NEXT function button at the bottom of the page. 

[0088] In response, at step 203, the system initiates a 
revieW service Whereby a cost of providing the described 
resolution service is calculated. As an example, a ?at fee 
may be charged based on the expected number of resolutions 
for a certain resource on a per month basis. The expected 
number of hits for any particular site may be based on a 
recorded history of past activity at the site. As an example, 
MSN provides a service that documents the number of hits 
at various Web sites on a per month basis. By referencing 
this database, the system may determine hoW many hits Will 
be expected at the Web Site identi?ed by the user and the 
system may charge the user accordingly, either in advance or 
on a forWard-looking basis. 

[0089] At step 203A, the user is informed of the charge for 
providing the resolution service and either refuses the charge 
and exits the program or accepts the charge and proceeds to 
step 204. 

[0090] At block 204, the Registration Service 22 con 
structs a Number File 64 based on the information entered 
by the customer. At this point, the Number File 64 is stored 
on a server accessible to the Registration Service 22. HoW 
ever, the Number File 64 is not yet stored in association With 
the Web server 60. 

[0091] In block 205, the Registration Service 22 generates 
a ?le name at random for the Number File 64. Arandom ?le 
name is used in order to prevent unauthoriZed programs, 
processes, or users from identifying or modifying the Num 
ber File 64 When it is stored in association With the Web 
Server 60. If the same ?le name Was used, at any Web server 
registered With the Registry 10, an unauthoriZed user could 
modify an entry stored in the Number File 64 to reference a 
different netWork resource. Eventually, as Will be discussed 
further beloW, the CraWler 24 Would detect the modi?cation 
and store the telephone number in the Registry 10. Accord 
ingly, it is desirable to hide the name of the Number File 64 
from all unauthoriZed users. 

[0092] In block 206, the Number File 64 is sent as a ?le 
attachment to an electronic mail (“email”) message to the 






























